Ca2+-dependent modulator proteins from Tetrahymena pyriformis, sea anemone, and scallop and guanylate cyclase activation.
Previously, the guanylate cyclase activity of Tetrahymena pyriformis was shown to be activated by an endogenous modulator (calmodulin)-like protein (Na-gao, S., Suzuki, Y., Watanabe, Y., and Nozawa, Y. (1979) Biochem. Biophys. Res. Commun. 90, 261-268). This protein has now been identified as the modulator protein. The identification was based on the capability of this protein to activate the brain modulator-deficient phosphodiesterase and the mobility of this protein upon polyacrylamide gel electrophoresis. The activation of guanylate cyclase was specifically attributable to the Tetrahymena modulator protein since other modulator proteins examined (bovine brain, sea anemone, and scallop) were ineffective. Under the conditions where the activation of Tetrahymena guanylate cyclase occurred, guanylate cyclase activities from other sources, that include rat brain, rat lung, and human platelet, were not affected. In the phosphodiesterase activation, the potencies of scallop and Tetrahymena modulator proteins, which are represented by reciprocals of the quantities of proteins required for half-maximal activation of enzyme, were 66% and 55%, respectively, of that of the brain protein. The same decreasing order was seen for the affinity of these proteins for Ca2+ in enzyme activation. The results suggest a directional change of the modulator protein during the molecular evolution toward an increase in the capability in Ca2+-dependent enzyme activation.